Efficacy of a virus-vectored vaccine against human and bovine respiratory syncytial virus infections.
Human respiratory syncytial virus (HRSV) is a major cause of lower respiratory tract disease in children and the elderly for which there is still no effective vaccine. We have previously shown that PanAd3-RSV, which is a chimpanzee adenovirus-vectored vaccine candidate that expresses a secreted form of the HRSV F protein together with the N and M2-1 proteins of HRSV, is immunogenic in rodents and nonhuman primates, and protects mice and cotton rats from HRSV challenge. Because the extent to which protection demonstrated in rodent models will translate to humans is unclear, we have exploited the calf model of bovine RSV (BRSV) infection, which mimics HRSV disease in children more closely than do experimental models of unnatural laboratory hosts, to evaluate the safety and efficacy of the PanAd3-RSV vaccine. We show that PanAd3-RSV alone and in combination with a modified vaccinia Ankara expressing the same HRSV antigens (MVA-RSV) induced neutralizing antibodies and cellular immunity in young seronegative calves and protected against upper and lower respiratory tract infection and pulmonary disease induced by heterologous BRSV challenge. There was no evidence either of enhanced pulmonary pathology or of enhanced respiratory disease in vaccinated calves after BRSV challenge. These findings support the continued evaluation of the vectored RSV vaccines in man.